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Abstract
A visual activity schedule (VAS) is an evidence-based intervention that can assist
individuals to follow a routine, see what is coming next, reduce dependence on others,
and aid in transitions. A VAS is a sequence of visuals (photographs, avatars, line
drawings, etc.) that can be used to show the user what they are to do in a specific order. A
VAS acts as a template for the task the user is supposed to accomplish. Visual schedules
can be beneficial for a wide range of users; they have been seen to be especially effective
when used with individuals with disabilities, autism spectrum disorder (ASD) in
particular. The purpose of this research proposal is to determine if a visual activity
schedule with icons that iconically looks like the respondent increase performance
outcomes. Dependent variables of two participants were measured in the context of an
alternating treatments design. One treatment used a generic VAS, and the alternate used
an individualized VAS that iconically resembled the respondent. The research measured
social validity by interviewing the participants, using components of a paired stimulus
preference assessment, and a teacher survey.
Keywords: visual activity schedule, disability, autism spectrum disorder,
representation
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Introduction
A visual activity schedule (VAS) can be used in a variety of settings with a
variety of individuals. Visual supports such as a VAS have been shown to mediate
beneficial outcomes and supports (Hugh, 2018). Visual activity schedules can be used in
daily life and some individuals use multiple schedules throughout the day. There is a lack
of research on the impact of accurate representation in visuals related to the user. This
literature review and related research proposal seek to understand if VAS that resembles
the respondent are more effective than generic VAS. The review and related proposal
focus on the creation of a VAS and make the case for utilizing stimuli that iconically
resemble the respondent
The majority of people use some kind of visual schedule during their day (Bryan
& Gast, 2000). This can be using a planner, looking at reminders on a smartphone, or
looking at the calendar. These visuals provide a sequential organization of the steps of an
activity or task. According to Banda (2009), a visual activity schedule is “a visual support
system that combines photographs, images, or drawings in a sequential format to
represent a targeted sequence” (p.17). Visual activity schedules are a type of predictor
strategy that can be used to assist in difficult transitions or on longer tasks (Mesibov,
2002). Visual activity schedules have many benefits including easing transitions,
increasing task independence, following routines, and increasing self-management of
time (Mesibov, 2002). A VAS requires explicit teaching, so the user can understand the
schedule’s symbols and the flow of the schedule’s organization (Hugh, 2018). This
explicit teaching involves systematic prompting to help students reach independence
(Bryan, 2000; Macduff, 2007; Pierce, 2013).
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Visual schedules have five core components (Sam, 2015). These components
include the length of presentation, method of manipulating the schedule, location of
schedule, method of initiating schedule use, and form of presentation. The form of
representation can vary between photographs, words, line drawings, functional objects, or
a combination (Sam, 2015). Ideally, a study would be in place to focus on the
effectiveness of the form of representation of the specific stimuli chosen for the visual
activity schedule. The studies found for this literature review incorporate the method of
schedule use, location, length, and method of manipulation much more than the form of
representation.
Visual activity schedules can vary in complexity (Sam, 2015). There are simpler
visual activity schedules that consist of just two images with the labels “first” and “then”
to indicate a transition from one activity/task to another. These schedules can become
more complex by having multi-step tasks and visuals associated. Visual activity
schedules have no limit to the number of steps for a schedule or the complexity of the
task. The complexity of the schedule is dependent on the user and their level of
understanding of the task.
Visual activity schedules are an evidence-based intervention for individuals with
autism spectrum disorder, ages ranging from toddlers to young adults (Steinbrenner,
2020). Outcome areas shown to be impacted positively by visual activity schedules
include communication, joint attention, school readiness, vocational, mental health, and
more (Steinbrenner, 2020). Visual activity schedules have also been heavily researched in
managing transitions, teaching on-task behavior, and promoting leisure activities for
individuals with an intellectual disability, severe disability, developmental disability,
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emotional and behavioral disorder, and those at risk for a disability. Visual activity
schedules are especially effective for individuals with disabilities or at risk for a disability
to increase their independence and reduce the need for additional prompts from others
(Mesibov, 2002; Wu, 2016; Zimmerman, 2017; Zimmerman, 2020).
Representation in visual schedules holds a great deal of importance. Of the 17
studies included in the following literature review, none reported on the creation of the
visual schedules and the aspect of representation in the visuals to iconically resemble the
respondent. However, there is evidence outside of visual activity schedules that shows
identification with a model can increase positive outcomes and results (Bandura, 1977).
In other words, when a respondent is able to self-identify with the model before them,
they result in an increase in positive outcomes. According to Albert Bandura’s social
learning theory (Bandura, 1977), the learner will have more positive yields when they are
able to identify with the model they are observing. While this is a theory, it has been
applied in a variety of settings. One example of this application was related to electronic
learning and the models involved in that process (Hobart, 2012); Hobart found that “the
ideal self condition resulted in the highest levels of involvement and enjoyment of [the]
game” (p. 1), which shows that in this study, participants attended more to an image that
they perceived to be iconically similar to themselves. An individual is more likely to
attend to a model that has similarities to themselves concerning gender and potentially
other attributes (McLeod, 2016).
Statement of the Problem
The research and studies in the next chapter demonstrate that visual schedules can
be extremely effective in easing transitions, planning routines, and giving multi-step
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directions. However, there is a lack of research on the process behind creating a visual
activity schedule and the importance of the stimuli included. There are sources that
provide tips and tricks; however, there is not a systematic description of the best practices
behind the creation of visual activity schedules or what stimuli to include. In addition to
the lack of procedural insights, there is a huge gap in the discussion of representation in
visual schedules. No research describes the impact of using icons in visual schedules that
more accurately depict the respondent.
Purpose of the Study
The purpose of this study is to determine the effect of the creation of visual activity
schedules that iconically look like the respondent based on a variety of demographics.
Specifically, the study will examine the following questions:
1. Will a visual activity schedule with icons that iconically look like the respondent
increase performance outcomes?
2. Which visual activity schedule do individuals prefer to follow?
This study adds to the existing literature surrounding the effectiveness of visual
activity schedules by incorporating the form of icon representation. If one form of
representation demonstrates higher performance outcomes, this could impact the
future creation of visual activity schedules.
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Literature Review
The primary goal of this literature review was to find research that investigated
the effectiveness of visual activity schedules that iconically looks like the respondent for
individuals with disabilities. However, there was no research explicitly discussing
representation in visual schedules. This chapter begins with an overview of VAS,
followed by descriptions of important concepts related to the literature review, and then a
description of the method for conducting the literature review. This literature review
includes 17 studies that have examined the effectiveness of visual schedules usage with
individuals with disabilities. The identified studies have demonstrated that visual activity
schedules can benefit individuals with disabilities in a variety of ways. The results show
that visual activity schedules are likely to have a positive impact on individuals of
different ages and skills.
Theoretical Framework
There are a variety of ways to create the stimuli used in visual schedules. Some
programs create line drawings of visuals, such as Boardmaker©. Some individuals
choose to use images of real objects by incorporating photographs into their visual
activity schedules (Carson, 2008). According to ABA Programs Guide Staff (2020), it is
important to personalize the stimuli for the schedule; if an individual is able to relate to
the icons in the schedule, they are more likely to understand them and be able to follow
them. This could go as far as including actual photographs of the individual completing
the steps of the task. If the individual is able to comprehend text, the VAS may include
textual cues as well. The stimuli chosen will depend on the individual’s skill repertoire
and understanding (Zimmerman, 2020).
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Visual Activity Schedules
According to Banda (2009), there are 12 steps involved in creating and using a
VAS. First, one must identify and define the target behavior, skill, or task at hand. Then,
one must collect baseline data on the targeted task. To create the VAS, one will need to
choose a between-activity or within-activity schedule, choose a mode of presentation,
choose a medium/form, choose a location for the schedule, and then explicitly teach the
individual how to use the VAS. Once the VAS is in place, one will collect intervention
data and adjust the schedule as needed. Prompts will be faded over time, along with the
VAS itself. Through this fading, the final step is to promote generalization across
activities and settings.
Autism Spectrum Disorder
Autism spectrum disorder (ASD) is characterized by the Diagnostic and Statistical
Manual of Mental Disorders, 5th edition, by the following:
Persistent deficits in social communication and social interactions…, repetitive
patterns of behavior, interests, or activities…, symptoms must be present in the
early developmental period…, symptoms cause clinically significant impairment
in social, occupational, or other important areas of current functioning…, and
disturbances are not better explained by intellectual disability or global
developmental delay. (American Psychiatric Association, 2013).
Autism spectrum disorder is on a spectrum because there is not a clear description of
functioning, as each individual with ASD is unique. There are some individuals who have
ASD and can perform all their daily tasks with little to no support, and there are others
who require intensive support to complete daily tasks.
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The Individuals with Disabilities Education Act (IDEA) provides an educational
definition for autism spectrum disorder as an eligibility category for receiving special
education services and supports. The IDEA definition of autism spectrum disorder is
defined by the following:
Developmental disability significantly affecting verbal and nonverbal
communication and social interaction… adversely affects a child’s educational
performance. Other characteristics… are engagement in repetitive activities and
stereotyped movements, resistance to environmental change or change in daily
routines, and unusual responses to sensory experiences. (IDEA, n.d.)
As the definition states, individuals with ASD, can struggle with communication and in
turn, this can hinder their educational performance. Visual schedules can be used as
support to assist with greater independent communication and educational performance
skills. As the definition states, individuals with ASD can be resistant to environmental
change or changes in daily routines; visual schedules can be used as antecedent strategies
to provide the user with an idea of what is coming next to avoid sudden changes in
routine (Banda, 2009).
According to the Centers for Disease Control and Prevention (2021), ASD has a
wide range of characteristics. These characteristics include getting upset when order is
changed, repetition of actions or phrases, getting upset by minor changes, needing to
follow strict routines, inattentive behavior, and delayed learning skills. All these
characteristics can benefit from the use of a clear routine or task with explicit
expectations. Through visual scheduling, sudden changes in routine can be avoided, as
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the individual is able to reference the VAS to see what event or task is coming next in the
sequence.
Procedures
The literature used in this review came from a search that contained the following
criteria: (a) peer-reviewed journal; (b) written in English; (c) full-text version was
available; (d) addressed the effectiveness of visual schedules; (d) population be
individuals with a disability or labeled to be at-risk for a disability. The studies were
found using keyword searches on the following databases: (a) ProQuest Research
Library; (b) PsycNET; (c) Educational Resources Information Center (ERIC). The
following Boolean string was used in the searches for studies used in this review: “visual
schedule” OR “visual schedules” OR “visual activity schedule” OR “visual activity
schedules”. Through the use of the Boolean string and the set criteria, a total of 499
studies were found for potential inclusion. The identification process consisted of reading
titles, abstracts, and method sections for each of the potential studies to identify those that
met the criteria to be included in the literature review. After the identification process and
an ancestral search, the number of studies was reduced to 17.
There were eight domains created to summarize the study characteristics,
including (a) intervention, (b) materials, (c) setting characteristics, (d) participant
characteristics, (e) dependent variable, (f) design, (g) visual, and (h) outcome
characteristics. Eight domains were created to code participant characteristics and
demographics in further detail: (a) number of participants, (b) mean age of participants,
(c) maximum age of participants, (d) minimum age of participants, (e) sex, (f) skin color,
(g) hair color, and (h) disability.
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Participants and Settings
A total of 17 studies on visual activity schedules with individuals with disabilities
or at risk for disabilities were found (Bryan, 2000; Carson, 2008; Chan, 2014; Cohen,
2018; Dettmer, 2020; Duttlinger, 2012; Krantz, 1993; Macdonald, 2018; MacDuff, 1993;
Pierce, 2013; Pushkarenko, 2016; Schmit, 2000; Spriggs, 2007; Whatley, 2009; Wu,
2016; Zimmerman, 2017; Zimmerman, 2020). Though visual activity schedules have the
majority of their research working with individuals with autism spectrum disorder, this
literature review found many studies with participants of various disabilities. There was a
range of participants between the ages of three years and seven months to 57 years old.
Of the 58 participants included, there were 42 males and 16 females. Of the studies that
included participant race, five individuals identified as Caucasian, three as Hispanic, and
four as black or African American (Cohen, 2018; Schmit, 2000; Zimmerman, 2017;
Zimmerman, 2020). 13 studies did not report race (Bryan, 2000; Carson, 2008; Chan,
2014; Dettmer, 2000; Duttlinger, 2012; Krantz, 1993; Macdonald, 2018; MacDuff, 1993;
Pierce, 2013; Pushkarenko, 2016; Spriggs, 2007; Whatley, 2009; Wu, 2016). No study
reported participants’ hair color or other physical characteristics.
All 17 studies reported the identified disabilities of their participants. When
looking at all 58 participants included, they identified as follows: 25 with autism
spectrum disorder, 20 with an intellectual disability, five at-risk for an emotional
behavioral disorder, four with an intellectual disability and hearing impairment, one with
multiple disabilities, one with a developmental disability, one with a speech/language
impairment, and one at risk for an unidentified disability. Settings varied from home
(n=2), schools (n=11), community settings (n=3), and workshops (n=1).
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Format and Presentation
In the studies chosen, there were six varying mediums. Five studies used paper
(Cohen, 2018; Duttlinger, 2012; Pushkarenko, 2016; Schmit, 2000; Zimmerman, 2017),
three used photo albums (Bryan, 2000; Carson, 2008; Dettmer, 2000), three used binders
(Krantz, 1993; MacDuff, 1993; Whatley, 2009), three used structured books (Macdonald,
2018; Pierce, 2013; Spriggs, 2007), one used an iPad (Wu, 2016), one used a
combination of paper and iPad (Chan, 2014), and one did not indicate the medium chosen
(Zimmerman, 2020). The number of steps in the schedules ranged from one-step to tenstep instructions. The stimuli in the schedules came from a variety of sources. Six studies
reported using Boardmaker© (2002) for their stimuli (Duttlinger, 2012; Pierce, 2013;
Pushkarenko, 2016; Spriggs, 2007; Whatley, 2009; Zimmerman, 2017), four used only
photographs, two used line drawings (with no program specified), and two used a
combination of photographs, line drawings, and text. Two studies did not report the form
of their stimuli.
Of the 17 studies included in this review, none reported on the representation of
icons to resemble the respondent. Zero studies indicated if there were icons of individuals
within the visual schedules. None of the studies in the literature review reported on their
process of creating the visual schedule, why they chose the methods of stimuli that they
did, or the rationale behind the form of representation.
Dependent Variables
Primary dependent variables consisted of the percent of independent correct
responses for a task (Chan, 2014; Cohen, 2018; Duttlinger, 2012; Pierce, 2013; Wu,
2016), duration of engagement (Krantz, 1993; Zimmerman, 2017; Zimmerman, 2020),
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on-task/on-schedule behavior (Bryan, 2000; Macdonald, 2018; MacDuff, 1993; Spriggs,
2007; Whatley, 2009), frequency of tantrums during transitions (Schmit, 2000), and
duration spent transitioning (Dettmer, 2000). Secondary dependent variables looked at
levels of challenging behavior (Pushkarenko, 2016) and total task completion (Carson,
2008).
Research Method
Of the 17 included studies, there were seven different research methods used.
Seven studies used a withdrawal design (Bryan, 2000; Carson, 2008; Duttlinger, 2012;
Pierce, 2013; Spriggs, 2007; Whatley, 2009; Zimmerman, 2017), five studies used a
multiple baseline across participants design (Chan, 2014; Cohen, 2018; Krantz, 1993;
Macdonald, 2018; MacDuff, 1993), one study used a multiple baseline across settings
(Schmit, 2000), one study used a reversal design (Dettmer, 2020), one study used a time
series design (Pushkarenko, 2016), one study used a multiple probe across participants
design (Wu, 2016), and one study used an alternating treatment across participants design
(Zimmerman, 2020). The most commonly used research design was the withdrawal
design.
Outcomes
Outcome characteristics were coded for, and the results demonstrated the
effectiveness of visual activity schedules in all 17 studies. When looking at the percent of
independent correct responses for a task, all participants involved in each study showed
improvement in the target skill while using the visual activity schedule intervention
(Chan, 2014; Cohen, 2018; Duttlinger, 2012; Pierce, 2013; Wu, 2016). Participants
showed increased duration and levels of engagement relative to baseline conditions,
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while also reducing interfering behaviors while the visual activity schedules were in use
(Krantz, 1993; Zimmerman, 2017; Zimmerman, 2020). While using a VAS, on-task and
on-schedule behavior increased, while also increasing task productivity (Bryan, 2000;
Macdonald, 2018; MacDuff, 1993; Spriggs, 2007; Whatley, 2009). Smoother transitions
were acquired while using a VAS (Schmit, 2000) and the duration spent transitioning
decreased (Dettmer, 2000). Independent task changes were higher when the VAS was in
use than when it was unavailable (Carson, 2008). Another outcome was a reduction of
inappropriate behavior when using a VAS (Pushkarenko, 2016).
Research Gap
This literature has shown the effectiveness of visual schedules in a variety of
different places and with a variety of different tasks such as increasing independence,
easing transitions, following routines, and self-management of time (Banda, 2009). There
are many different programs and ways to create visual schedules; however, research
needs to be done on the best practice behind the visuals chosen and the impact that those
visuals have on skill completion. There is a gap in the research regarding the creation of
visual schedules themselves. There is evidence that iconic representation in electronic
academic games proves to result in greater levels of attending (Hobart, 2012). Ideally,
these two avenues would conjoin to prove that there will be stronger stimulus control for
a model that iconically looks like the respondent in visual activity schedules. The model
that iconically looks like the respondent should attract more attention and therefore better
performance outcomes.
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Method
This section discusses the method and research design used to examine
participants’ performance outcomes when presented with generic and individualized
visual activity schedules. The following section includes a description of the participants
and setting, data collection methods, and the design of the study. While discussing the
design of the study, the topics of validity, reliability, and social validity will also be
covered.
Participants, Selection Procedures, and Setting
The selection procedures used for this study were as follows: individuals ranging
in grade from pre-school to 12th grade with an identified disability or who were
considered at-risk for developing a disability. This age range was chosen because the
literature demonstrated the effectiveness of visual activity schedules in individuals
ranging in age from toddlers to young adults (Steinbrenner, 2020). Two individuals, with
developmental disabilities and speech IEPs, were included in this study. After conducting
a teacher interview for both participants, it was expressed that they showed a need for
support in regard to a particular skill and/or behavior that could benefit from the use of a
visual activity schedule. Alex was a three-year-old Caucasian male, who attended school
three days a week from 8:00 am until 2:00 pm; he was included in the study to target the
total duration of his day spent crying. Mike was a three-year-old Black male, who
attended school three days a week from 8:00 am until 12:00 pm; he was included in the
study to target the percent of independent transitions. Alex and Mike both had
developmental disabilities and Individualized Education Plans (IEPs) for speech. The
researcher conducted two anecdotal observations on each participant to confirm the
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teacher’s report. These anecdotal observations consisted of the researcher observing from
afar in the classroom, without interacting with the participants; the teacher was instructed
to run the classroom in their typical fashion. The researcher was observing to see when
the target behaviors occurred and in what context. The setting for this research study was
the participants’ early childhood special education classroom.
Materials
The materials included in this study varied by the participant. Each participant
had one generic visual activity schedule and one individualized visual activity schedule
with the only difference in the person icons. All visual activity schedules were created
using images from the Boardmaker© application and then printed in color and laminated
prior to use. All visual activity schedules were on a standard piece of paper (8.5” x 11”).
Alex and Mike both had a static schedule that was adjacent to the whole class’s daily
schedule to expose them to their schedules more often. Each participant also had a
dynamic schedule that traveled with them throughout their day. Supplemental materials
included an iPhone timer and the participants’ preferred items to potentially act as
reinforcers; these items were identified through a systematic preference assessment of
items within their classroom (see Appendix A).
Dependent Variable
Dependent variables varied based on the participants’ needs. Alex’s primary
dependent variable was the total duration of his day spent crying, measured in seconds.
Crying was defined as any instance of Alex putting his head down, frowning, and/or
making crying noises. The timer began when Alex either put his head down, frowned,
and/or made crying noises; the timer stopped when Alex completed all four steps of his
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VAS. In addition to total duration, a secondary dependent variable of frequency of crying
episodes was recorded. Mike’s dependent variable was the percent of independent
transitions. An independent transition was defined as any instance of Mike being asked to
move from one activity and/or space to another and responding appropriately without any
prompting. The opportunities to transition ranged from five in one day to eight in one
day, with an average of six opportunities per day. Each visual activity schedule had four
steps that were required to complete either the transition or the duration of crying. Mike’s
prompting required to transition was indicated after the entire transition was completed
and the highest prompt necessary was recorded (prompt codes were written to the side).
Data were recorded on paper by the teacher or researcher with data sheets that were
provided by the researcher.
Description of the Research Design
This study was conducted using an alternating treatments design. This design
method used rapid back-to-back alternations of independent variables to allow for
repeatability. The independent variables were randomized in order to reduce any
carryover effect. The randomization took place by using a random number generator
(iPhone Application: Pretty Random- RNG) where the number one was assigned to
represent the individualized VAS and the number two was assigned to represent the
generic VAS. The most effective intervention was used as the final step of the treatment
design. This research design allowed for the examination of a dependent variable that
occurs multiple times throughout the day.
Procedures
Skills Assessment and Preference Assessment
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A teacher interview and multiple classroom observations took place in order to
gain an understanding of both participants’ current developmental level and their skill
repertoires. The observations took place after the teacher interview. The researcher took
one school day to observe and learn to operationally define Alex’s crying behavior. The
goal of Alex’s VAS was to provide him with the skills needed to self-regulate his
emotions. Two days later the researcher observed Mike’s transitions. The goal of Mike’s
VAS was to promote independence during transitions. The researcher did not need to
probe either of these behaviors, as the participants displayed them independently. These
skills assessments informed the researcher on what skills the participants had
demonstrated in previous opportunities but did not demonstrate consistently when
needed. Next, a free operant preference assessment was conducted with each participant.
The researcher observed the learners in their natural environment and recorded the
amount of time they engaged in particular activities (see Appendix A). Once this was
completed, the researcher compared the amount of time engaged in one activity in
comparison to others to create a hierarchy of preferences. The assumption of the
preference assessment is that when a learner spends more time with an activity or object,
that item is highly preferred. Using the results of the preference assessments, a variety of
items were selected for use as potential reinforcers during the study (e.g., puzzles, cars,
books, brick building blocks).
Alex’s free operant preference assessment took place in his classroom during free
play. The assessment took 30 minutes and determined a hierarchy of preferences. His
most highly preferred item were brick building blocks. Moderately preferred items were
three Paw Patrol cars and one orange hovercar. The lowest preferred items were an
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assortment of books. Mike’s free operant preference assessment took place in his
classroom during free play. The assessment took 30 minutes and determined a hierarchy
of preferences. His most highly preferred items were Peppa Pig characters in a dollhouse
and a 4-piece shape puzzle. Moderately preferred items were number popsicles, a 9-piece
transportation puzzle, and a 15-piece occupation puzzle. The lowest preferred items were
a 7-piece animal puzzle, a 6-piece animal puzzle, and a boat with balls.
The highest preferred items for Alex and Mike were building blocks and Peppa
pig characters, respectively. These items were used in conjunction with the VAS within
already established first-then contingencies. The teacher or the researcher would provide
the natural cue and then if a verbal prompt was given, they would remind the participant
to “first _____, then play with _____”.
Baseline
The baseline condition for this study was the participants’ behaviors with no
visual activity schedules in place and any behavioral interventions the teacher already had
in place for the participant. The interventions already in place were the same for both
participants and consisted of the following: first/then language of the demand (i.e., stop
crying or time to move) and a preferred activity; high probability request sequences to
either take deep breaths or move from one activity to another; and pre-correction in the
form of verbal prompts and gestures prior to the target behaviors. This allowed the
researcher to see the participants’ skill levels prior to the intervention as well as how to
format the task analyses for the visual activity schedules.
Behavioral Skills Training
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The researcher conducted one session of Behavioral Skills Training (BST) with
the teacher who was responsible for the implementation of the visual activity schedules,
in addition to the researcher. This consisted of the researcher providing an overview of
visual activity schedules through a 10-minute open discussion in the participant’s
classroom (participants were not present), which included a demonstration on the use of a
VAS. The researcher took data on teacher behavior during rehearsal with a mock VAS,
demonstrating with the researcher acting as a mock student (both generic and
individualized); the researcher provided immediate in-the-moment feedback throughout
the rehearsals (see Appendix B). In total, the training took around 20 minutes. The
specific mastery criterion required to meet prior to advancing on from BST was 100%
accuracy in following a least-to-most prompting procedure while implementing the VAS.
The teacher would provide a natural cue for the task (e.g., “time to go to the door”). They
would then either hand the VAS to the mock participant or point to it at the site of the
task. If the learner did not complete the first step, they would provide a specific verbal
cue (e.g., walk to the door”), followed by a gesture (e.g., pointing to the door) if not
followed, then using a partial physical prompt to aid the learner in completing the step if
still not followed, and a full physical prompt if necessary. If the learner performed an
error during a step, the teacher immediately implemented a full physical prompt to assist
the learner in completing the task accurately. The procedural fidelity of the training was
monitored by an outside confederate, who was an assistant teacher in the early childhood
special education classroom; they were given a procedural fidelity checklist to follow
during the training (Appendix C).
Generic VAS
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The generic VAS was used in this condition. The generic VAS consisted of stick
figure icons. These icons had no clear age, skin color, or gender. The stick figure icons
had no hair, defined clothing, eye color other than black, or other identifying features.
Participants’ behaviors were measured based on their dependent variable studied. The
generic schedule had the same number of symbols, the same length, and was the same
size as the individualized schedule. A least to most prompting hierarchy was used when
referencing the VAS, with a 5-second delay prior to the next prompt being given. The
only difference between the two schedules were the icons used to depict the user.
Individualized VAS
The individualized VAS was used in this condition. The individualized visual
activity schedule was identical to the generic schedule, except it was personalized based
on the following participant characteristics: gender, hair color, hair length, hair/face
covering, age (i.e., child versus adult), and skin color. Participants’ behaviors were
measured based on their dependent variable studied. A least to most prompting hierarchy
was used when referencing the VAS, with a 5-second delay prior to the next prompt
being given.
Description of Data Collection
Data collection took place on paper data sheets during each instance of VAS
utilization. During the intervention phases, the researcher indicated, in advance, the order
of when to use the individualized VAS versus the generic VAS, by circling the indicated
schedule (baseline had no schedule type indicated, as there was no VAS in use). Data
collection was completed by the researcher and the lead teacher in the participants’
classrooms (See Appendix E).
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Data Analysis
The researcher conducted visual analyses on the graphed data collected for each
participant to determine if there were functional relations between baseline and
intervention conditions. This was done by using Barton’s (2021) visual analysis tool to
examine level changes, trend, variability, overlap, and immediacy of change. Barton’s
(2021) visual analysis tool can be used to determine if there is a functional relation
between baseline and intervention phases of a study. The visual analysis tool (Barton,
2021) is an excel spreadsheet that walks users through a set of questions related to the
visual analysis process to determine if there is a functional relation. It also includes a
variety of levels of confidence in each decision, as the conditions are examined.
Barton’s (2021) visual analysis tool questions users on level of overlap between
conditions, differentiation between conditions, therapeutic levels of behavior change,
magnitude of differentiation between conditions, and trend of differentiation over time.
Interobserver Agreement and Procedural Fidelity
Interobserver agreement (IOA) was calculated by comparing the researcher and
teacher’s recorded data independently of one another on 30% of trials in all conditions.
This was calculated for Alex’s duration data using total duration IOA. Both the teacher
and the researcher recorded duration of crying. The durations were compared, and the
shorter duration was divided by the longer duration, averaged, and then multiplied by 100
to gain a percentage. Alex’s total duration IOA was 93.5%. Alex’s frequency of crying
episodes was calculated through total count IOA. This is calculated by dividing the
smaller count by the larger count and multiplying it by 100 to gain a percentage. This
value was found to be in 100% agreement. Mike’s agreement was calculated through
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trial-by-trial IOA where the intervals were compared with the level of prompting
recorded. The number of trials in agreement was divided by the total number of trials and
then multiplied by 100 to get a percentage. Mike’s trial by trial IOA was found to be
98%. Interobserver agreement was never found to be below 80% on any occasion,
therefore there was no need for re-training. The researcher used a procedural fidelity
checklist to monitor how accurately the teacher implemented the VAS according to the
procedure (see Appendix D). The checklist was used every other day of participant
attendance to ensure the procedure guidelines were being followed. It was collected on
5/10 opportunities and on each occasion resulted in 100% fidelity.
Social Validity
At the end of the study, the researcher asked each participant which schedule they
liked more by presenting both schedules (i.e., generic and individualized) in a single-trial
paired stimulus preference assessment. The researcher asked the participants to “point to
the schedule you like the best.” Once a schedule was chosen, the researcher asked the
participant, “Why do you like that schedule the best?” and their responses were recorded.
The researcher also took information from the teachers on the response effort required to
implement the schedules and the potential response effort to create an individualized
schedule; this was done through a teacher survey (see Appendix F).
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Results
Visual analysis of the data indicated a positive impact on both of the participant’s
respective dependent variables while using the individualized VAS. One of the
participants saw positive impacts with both the generic and individualized VAS, while
one of the participants only saw a positive impact with the individualized VAS.
Procedures
Baseline
Alex’s duration of crying in the five days of baseline ranged from 128 seconds to
650 seconds, with an average of 333 seconds per day. The frequency of crying episodes
ranged from six to 15, with an average of 9 episodes per day. When intervention began,
the data trends were increasing, the levels were mid to high, and there was stability
within the variability of the data. The increased duration of crying began to pair with
more intense behaviors like hitting peers who were within arm’s reach. Due to the
increase in the intensity of the crying behavior, the intervention began prior to gaining a
completely stable baseline. Mike’s percent of independent transitions ranged from 0% to
12.5%, with an average of 11.7% per day. The opportunities to transition ranged from
five in one day to eight in one day, with an average of six opportunities per day. When
intervention began, Mike’s percent of independent transitions was decreasing; however,
baseline had achieved a steady-state of responding. In baseline, the level was low with
little variability, and a steady to decreasing trend.
Intervention
Alex’s duration of crying during intervention while using the individualized
schedule ranged from a total daily duration of 34 seconds to 269 seconds, with an average
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daily duration of 110 seconds. This was almost exactly a third of the average crying
duration from baseline. Alex’s duration of crying during intervention while using the
generic schedule ranged from a total daily duration of 48 seconds to 290 seconds, with an
average daily duration of 131 seconds. The generic schedule showed a slightly higher
average daily duration than the individualized schedule; however, the generic schedule
still showed a significant decrease from baseline levels. The data for both generic and
individualized visual activity schedules had low levels in comparison to baseline, no
trend, and some variability. The number of crying episodes varied between two to five
with both the individualized schedule and the generic schedule. However, the generic
schedule on average only had 3.4 crying episodes and the individualized schedule had
3.8. This demonstrates that even though the duration of crying was less with the
individualized schedule, it resulted in a slightly higher number of crying episodes. Both
schedules, however, resulted in about one-third of the number of episodes from baseline.
There was a gap in data collection the week of March 14th, due to the participants being
out of school for Spring Break. There was a slight increase in crying duration and
frequency on 3/21/22, which was the first day back from the extended break. This break
from school could account for the slight increase in Alex’s duration of crying and total
crying episodes.
Through visual analysis, guided by Barton’s (2021) visual analysis tool, it was
determined that a functional relation was present between both the generic and
individualized visual activity schedules in comparison to baseline. A functional relation
was found in both the duration of crying and the count of crying episodes. Both graphs
had low levels of overlap and little differentiation over time. There was a large magnitude
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of differentiation between conditions in both level and trend (i.e., individualized
compared to baseline and generic compared to baseline). However, there was no
functional relation found between the individualized and generic schedule in either
duration of crying or count of crying episodes.
Mike’s percent of independent transitions during intervention while using the
individualized schedule ranged from 33% to 66%, with an average of 53% of
opportunities per day resulting in independent transitions. This was an increase from his
baseline levels of 11% of independent transitions. The data for the individualized VAS
had high levels in comparison to baseline, no trend, and some variability. Mike’s percent
of independent transitions during intervention while using the generic schedule ranged
from 0-33%, with an average of 6.6% of opportunities per day resulting in independent
transitions. The level for the generic VAS was low, with some variability, and no clear
trend. The generic schedule showed a lower average percent of opportunities resulting in
independent transitions than baseline levels. There was a gap in data collection the week
of March 14th, due to the participants being out of school for Spring Break. This break
from school could account for the slight decrease in Mike’s independent transitions on
3/21/22.
Through visual analysis, guided by Barton’s (2021) visual analysis tool, it was
determined that a functional relation was present between the individualized visual
activity schedule in comparison to baseline. Mike’s percent of independent transitions
graph had low levels of overlap and little differentiation over time between the
individualized and baseline conditions. There was a large magnitude of differentiation
between conditions in both level and trend (i.e., individualized compared to baseline).
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However, there was no functional relation found between the generic schedule and
baseline.

Figure 1: Alex's duration of crying

Figure 2: Alex's frequency of crying episodes
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Figure 3: Mike's percentage of independent transitions

Social Validity
Mike and Alex were both asked which schedule they preferred by the researcher.
Each participant was individually seated across from the researcher, as the researcher
held out both of their specific schedules (one generic and one individualized). The
researcher told each of the participants to, “point to the schedule that you like the best”.
When this was asked of both participants, both Alex and Mike separately pointed to the
individualized VAS. Once each participant chose their preferred schedule, the researcher
asked, “Why do you like that one?”. Alex said, “because it is Alex!” while smiling. Mike
had no response and took his individualized VAS away from the table with him.
The teacher completed a post-intervention survey, and their responses were
recorded on the survey (see Appendix F). All prompts obtained a score of four (strongly
agree), except prompt number five scoring a three (agree). This prompt was, “Teaching
with an individualized VAS is easy to do”.
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Discussion
The purpose of this study was to determine the effect of the creation of visual
activity schedules that iconically look like the respondent based on a variety of
demographics. Specifically, this study investigated if a visual activity schedule with icons
that iconically look like the respondent increase performance outcomes and which visual
activity schedule do individuals prefer to follow. Visual schedules were already shown to
be effective when used with individuals with disabilities and this study intended to focus
on the incorporation of the icons represented.
Alex showed clear decreases in his daily duration of crying and frequency of
crying episodes once the visual activity schedules were put into place. The individualized
VAS has a slightly lower total duration of crying than the generic VAS by an average of
20.8 seconds. The frequency of crying episodes also was slightly lower with the
individualized VAS by an average of 0.4 episodes a day. Mike showed an increase in his
percentage of independent transitions with the individualized VAS, but not with the
generic VAS. The generic VAS resulted in a lower percentage of independent transitions
than in baseline. This could be due to the fact that the individualized schedule had such
great success that the participant preferred to use nothing over the generic schedule.
Post-intervention assessments of each participant suggested that there was a
preference for the individualized VAS over the generic VAS. This not only speaks to the
preference of visual activity schedules but also the social validity behind using icons that
resemble the users. The social validity behind a preference for individualized VAS needs
to be incorporated into practice. The teacher of the participants preferred to use
individualized visual activity schedules in the classroom, as well.
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Generalizability
Once the study was completed, the individualized visual activity schedules were
sent home for the participant’s families to use with them, as they please. Alex’s family
reported that they have noticed shorter crying episodes and that he is easily able to
redirect himself after they reference his VAS. This suggests the generalizability of the
VAS in settings other than the classroom. Mike’s family has not reported on the use of
the individualized VAS in his home setting.
Limitations
This study has three main limitations. The first limitation is that there were a
variety of changes from baseline to the generic VAS to the individualized VAS such as
the representation of gender, age, skin color, hair color, and more that assist in
resembling the user. The teacher was already implementing least to most prompting
during each participant’s target behaviors, however, it was not in a systematic fashion.
Therefore, there is no way of knowing if one of these factors alone (i.e., the VAS or the
least to most prompting) would be enough to impact the performance outcomes. A
component analysis of each part of the intervention is needed to determine if there is a
specific piece that is impacting performance outcomes more than another. The second
limitation is that with any study involving students, teachers, and researchers, there is the
possibility of human error. There were times in the study that either the teacher or the
researcher would be a couple of seconds off on duration or notice someone else in the
classroom provide an additional prompt to the learner. It is difficult to isolate all
extraneous factors in a classroom setting, especially when working with young learners.
The final limitation is the duration of time between observations. These participants
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attend school every other day and therefore, it is unknown if these skills were being
addressed at home on the days when they are not in school. This is a common limitation
when working with young learners. There was also the extended break in the middle of
March, which can impact the intervention’s results with the learners.
Needs for Future Research
There is extensive research demonstrating the effectiveness of visual activity
schedules in use with individuals who have disabilities. However, there is a gap in the
research on the creation of those visual activity schedules and which components are
more impactful on performance outcomes. Further replications of this study and/or
similar research inquiries on this topic are needed to increase our understanding of the
components of visual activity schedules that lead to the most significant performance
outcomes. The study conducted does not lead to the generalizability of these results to all
young learners. In single-case research designs, there are a small number of participants
involved and the participants involved cannot represent all children. The participants
involved in this study may have factors related to age, disability, and setting-related
variables that would not apply to all children.
Additionally, research needs to be conducted on the impact of the five core
components (Sam, 2015) of visual activity schedules and each of their individual impact
on performance. This specific study looked at the form of presentation however, there is a
lack of literature on the length of presentation, method of manipulating the schedule,
location of schedule, and method of initiating schedule use as well. All of these different
components of visual activity schedules need to be further investigated to determine their
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individual benefits. This could be done through a variety of single-case research designs
such as a component analysis.
Future research needs to be conducted to determine if using models that resemble
the user has an influence in other areas of application as well. This line of research could
be applied to video-modeling, electronic programming, instructional sequences, and
much more. Visuals are used in education and other disciplines often. It is important to
determine the impact that the depiction of those visuals has on its learners.
Recommendations for Practice
Visual activity schedules have shown to be effective when being used with
individuals with disabilities. This study has demonstrated not only the effectiveness of
visual activity schedules but the effectiveness of individualized visual activity schedules.
Through individualizing visual activity schedules to be user-specific, they may have an
easier time relating to the schedule and following it. The individualized VAS should have
visual depictions of the user and also be age-appropriate; ensuring a VAS is appropriate
for a learner includes looking at the length of the schedule, the written words or visuals
on the schedule, and the task in question.
Visual activity schedules can be paired with other interventions such as least-tomost prompting. A component analysis would need to be done to determine the
effectiveness of these interventions separately, however, they have shown to be effective
when paired together. The systematic implementation of these procedures is critical to
ensure procedural fidelity and that the interventions are implemented as intended.
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Appendix A
Free Operant Systematic Preference Assessment
Learner:
Item/Activity

Approach

Location:
No
Approach

Highly Preferred Items:

Moderately Preferred Items:

Lowly Preferred Items:

Date:
Engaged

Observer:
No
Duration of
Engagement Engagement
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Appendix B
Sample Visual Activity Schedule with Task Analysis for BST
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Appendix C
Procedural Fidelity Checklist: Researcher’s BST
Researcher:
BST Steps
Provided detailed instructions on ways to cue
transition
Differentiated between generic and
individualized VAS
Provided detailed information and direction
on how to implement a least-to-most
prompting procedure
Provided detailed information and direction
on error correction procedures
Provided detailed information and direction
on steps to track progress on data sheet

Date & Time:
Completed
Not Completed
N/A

Observer:
Notes
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Appendix D
Procedural Fidelity Checklist: Hypothetical VAS
Staff:

Participant:
Testing Steps

Cues transition by providing verbal cue (e.g.,
“go wash your hands”)
Provides VAS to student by handing it to the
participant or pointing to it at the site of the
task
Uses prompting accurately
1. If the learner did not complete
independently after 5 seconds,
provide a verbal prompt
2. If the learner did not complete with a
verbal prompt after 5 seconds,
provide a gestural prompt
3. If the learner did not complete with a
model prompt after 5 seconds,
provide a physical prompt
If learner performed an error, teacher
immediately implemented physical prompt
Tracks progress on data sheet

Date & Time:
Completed
Not Completed
N/A

Observer:
Notes
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Appendix E
Data Collection Sheet
Date: _________________

Staff: ______________

A’s Crying: Crying is defined as any instance of A putting his head down, frowning,
and/or making crying noises
Occurrence
#1
#2
#3
#4
#5
#6
#7
#8
#9
#10

Circle Schedule
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic

Duration Crying

M’s Transitions: Transition is defined as any instance of M being asked to move from
one activity and/or space to another
Opportunities
to Transition
#1
#2
#3
#4
#5
#6
#7
#8
#9
#10

Circle Schedule
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic
Individual or Generic

Circle Required Prompt
I
I
I
I
I
I
I
I
I
I

V
V
V
V
V
V
V
V
V
V

G
G
G
G
G
G
G
G
G
G

PP
PP
PP
PP
PP
PP
PP
PP
PP
PP

Notes:
- Provide 5 seconds for M to respond
- Key: I=Independent, V=Verbal, G=Gesture, PP= Partial Physical, FP=Full
Physical
- Prompt LTM as needed (independent, verbal, gesture, partial physical, full
physical)
- Add more occurrences below as needed

FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
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Appendix F
Teacher Post-Intervention Survey
Modified from the Intervention Rating Profile (Martens & Witt, 1982)
Directions: Please circle the number which best describes your agreement or
disagreement with each statement. 1 – Strongly Disagree 2- Disagree 3- Agree 4Strongly Agree

1. My student learned when I taught him/her
using the individualized VAS.
2. Many students could benefit from being
taught using the individualized VAS.
3. I am likely to use an individualized VAS in
the future teach this student.
4. I am likely to use an individualized VAS
with other students at this school.
5. Teaching with an individualized VAS is easy
to do.
6. Individualized VAS does not require an
excessive amount of my time to implement.
7. The benefits of using an individualized VAS
outweigh the costs (money, time, school staff
members needed to be involved).
8. Other teachers are likely to use an
individualized VAS because it’s easy to do
9. Many students with disabilities could benefit
from being taught using an individualized
VAS.

Strongly
Disagree

Disagree

Agree

Strongly
Agree

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

Please list any additional comments about your participation in this study, regarding
either the generic or individualized VAS (optional).

